Human primary biliary cirrhosis-susceptible allele of rs4979462 enhances TNFSF15 expression by binding NF-1.
A genome-wide association study (GWAS) identified tumor necrosis factor superfamily member 15 (TNFSF15) as the strongest associated gene with susceptibility to primary biliary cirrhosis (PBC) outside the HLA loci in the Japanese population. However, causal functional variants of the TNFSF15 locus and the molecular mechanism underlying disease susceptibility have not been clarified. Here, to identify the functional causal variants of the TNFSF15 locus, integrated analysis comprising in silico analysis, a case-control association study and in vitro functional analysis was performed. Initially, 32 functional candidate single-nucleotide polymorphisms (SNPs) in the expression regulatory motifs, the coding region, or the untranslated regions (UTRs) of the TNFSF15 locus were selected by in silico analysis. By the case-control association studies using PBC patients (n = 1279) and healthy controls (n = 1091) in the Japanese population, rs4979462 [P = 1.85 × 10(-14) (our previous study)], rs56211063 (P = 2.21 × 10(-14)), and rs55768522 (r(2) = 1 with rs4979462) were likely candidates for causal variants. Among these SNPs, rs4979462 was identified as the causal variant by in vitro functional analysis using luciferase assay and electrophoretic mobility shift assay (EMSA). Super-shift assay clarified that PBC-susceptible allele of rs4979462 generated a novel NF-1 binding site. Moreover, higher endogenous TNFSF15 protein and mRNA expression levels were observed in individuals with the PBC-susceptible allele of rs4979462. This study identified the causal variant for PBC susceptibility in the TNFSF15 locus and clarified its underlying molecular mechanism. TNFSF15 and NF-1 are considered to be potential targets for the treatment of PBC.